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[0 0 0 1 ] 

So 

[0002] 



4 



ffiliEi^ 2003-3047468 



#2003-0766 9 8 



[0 0 0 3] 

LT|ffiax>y ^> h >y :/M±tctglt e>tife/iifii^Jlii: 
^^So ffflBU ^y trfSax ^y^>^Xh^y^M±lC^itp5 lifers ^^^y KM 

i:, tfftail.3 ^ ^ ^y FJi±tc|St-t ^ tifc n > ^ ^ h jf $:^t--5«]^(c^ o T v^ 

■So mmziy^^ hMKit. mmmmmizMm-^nr^mi^i^mi^xmimm m 

[0 0 0 4] 

&3tLxmi-f^nx^^^. 

[0 0 0 5] 

^m.i^v-^. mmm. (1991), 5M (^M) izmm^nx^^^. 

[0 0 0 6] 
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Ot\r{i> M^it. lEEE TRANSACTIONS ON ELECTRO 
N DEVICES, VOL. 46, NO. 8, AUGUST 1 999 [High-Temp 
erature,Low Threshold Cur rent, and Uniform Operation 1X12 Monol 
ithic AlGalnAs/InP S train-Compensated Multiple Quantum Well 
Laser Array in 1 . 5 At lCfa^$ tlT VnS„ 
[0 0 0 7] 

pm^-. ^mmmMm ^^^mi^u-^i . ^Mfii> 1 9 9 1¥> 5 

IEEE TRANSACTIONS ON ELECTRON DEV ICES, VOL. 46, NO. 8, AUGUST 1 

999 . 

[0 0 0 8] 

(y i^'«>l^(a^l«^^c^v^T^v^^cH*ft^^C'as•t'5 2•s>(Dt^®) f)^<^mti!,-t^^ 
tfiAnmm.ifi & r ^)vV(Dny^^vmiinmt (Dmmmm. ^ 

[0 0 0 9] 
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o T =fe;, u y t:^(Dm'm^M Lxmi mm(D a u & <j i:;jc A y jit^ a u cdm 

Auimm<Dmmtmznizmmb. v v ^y0W.rizi3n^m^M(Dm^izmi-f 
'^Hfc^mmm mytm) izmm-t^o Aui)mmvr^m^mmim^m.ubx 
btofcisb. ^mmmzAuf}^A'')7Atiztiz^''). mm^mzmmt^mmm 

[0 0 10] 

. T imtm^imMmiz^^x^^-^n^t)\ z(D^of£T tmit. ^mmt 

JtbicLT U-y V(DmMX(^ijA U v iPfi^M\^fc^. U »y VOMMXoyi: i 1^0)1 
[0011] 

o #(C, Ault. I nGaAsMJ:y%I nPM®:^*'5*£«Cb^V^fe«?), I nP 

[0012] 

1/ - if 5: Jl^f -g) r i: {C ^ S „ 

[0 0 13] 

[0 0 14] 

^m^t^ztiz$>^. 

[0 0 15] 
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[0016] , 

[0 0 17] 

#IS (1) : . 

[0018] 
#m (2) : 

mBmmm\t. mB^Jvi^o^m-^ist^iz-^n^^mii^mB^y^^ hMO)±m 

[0019] 
#m (3) : 

sxe (a) ti. mBmm(D^mi^m±iz^i^mi^M^m^t^i:m (b) t 
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M ® talHIll :^ f6l<D iPS <fc »J % JtS < o T V > S „ 

[0 0 2 0] 
¥a (4) : 

) mmny ^ ^ hM±<Dmtmmm^^^t^xm (g) t^^-t^. 

[0 0 2 13. 

^IS ( 5 ) : 

f&IB^m (4) lc|a«©^##;W'-if^^®l^5glcfcVAT, 

e,?&^«ii&?^m-r^x@ (h) ^Mt^" 

[0 0 2 2] 
¥m (6) : 

MIB^IS (5) ^cfB«(D^^^V~ifil^®i^it^cfev^T, 
latHX^ (e) (^^, |tffH^E(^^^^*;M(^MfeJ:t>'lulBn>^^ hJicotI 
Mlc|alB$fei^m^^3^^tiTvx-5„ 

[0 0 2 3] 

(7) : 

l5ia#IS (3) jctBic®^#^*^l^-if^^<^l^?^t-fe<'^T, 

MIBXS (c) (Z)=^> mU^y^^ \^M±M<DmB^l1sn<Dmmm.-ny'9. 

[0 0 2 4] 
#M (8) : 

IfflB^m (4) {CtB^(D^^^l/-if^^^0$g)t{CfeVNT, 

taiBxs (a) li, ^mwmm.±^\znm^'^v ¥m^i^^-t^xu (a i) i: 

, tSSBnM^^^y FM±lctS'l4M&,0fi^-t§X@ (a 2) BalB?SttM±lcm 
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1 pM^^^y KM^r^^^-tSXS (a 3) i:$:-^t^. 
[0 0 2 5] 
(9) : 

ttfiBx^ (b) ^mi^mi^Mit. m2pM^^y\^mx'$>^.o 

[0 0 2 6] 
#IS ( 1 0 ) : 

mm^m (3) iztmo^^mi^h'-^m'^o^m^Mi^.^^^x^ 

mM^y^^ hMlt. I nGa A s}()^P,7&tJ, 

IS ^ M V N X >y h X ^ > iSS V ^ . 

ttflBXjg (e) fCfeVNTli, Btffan>^t^ hMlC^LTSm*^^tl§x^y5^ 
>^?K$:fflV^fe'^x>y hx>y^>^*'^T'ffe)o , 
[0 0 2 7]' 

^©(11): 

talB^m (3) tCta«®^^#;l/— !f^^®S?ig{CJ3V^T, 

[0 0 2 8] ^ 
#m (1 2) : 

taSBU ^y e;?®^ 1 ^^fojic 

" Itf^n > ^ ^ hM<^>±®®laiail 1 ;^l^c?><@tt> ItflBn > ^ ^ h Ji®T®®^ 

[0 0 2 9] 
( 1 3 ) : 

10 ffiiiEi^2 0 0 3 - 3 0 4 7 4 6 8 



#2 0 0 3 — 0 7 6 6 9 8 

% , 

mtmB(D^mi!^M±.icm\^ intern i^m^m. Ax:^mmmi^mi^m±i^ 

[0 0 3 0] 

[0031] 
[0 0 3 2] 

[0 0 3 3] 

^^M^ (PD : Photo Diode) 5, ^mi^l^-'^M^ (LD : Laser Dio 
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[0 0 3 4] 
[0 0 3 5] 

[0 0 3 6] 

0 2:5.0^0 3 {C^-r J: e){C, ^^^U'— lf^d^6li, >fb^t>^^fi|t. 
nP7b^ej;&-5^##:»^gl 0(Di®J:{c: I n A 1 A s ^ ^ KM 

11, I nGa A 1 A s e>^'g> S C HJS (-feAl^- h-=l>7T^^>H-^ 
T-DX h^i^f--^'- : 12, I nG a A 1 A s :^)^e>:&'5?g'f4M 1 

3, I nG a A 1 A s ^^f>^'5 S CHM 1 4, I n A 1 A s fS^hfA^%^ V 
KMl 5. I nGaAl As;()^e>?5:'2>x^y5^>'^*::^^^y >''M1 6 5: M^J^^M b 

[0 0 3 7] 

^SttM 1 3 ±T'fe o T X 5^ > h 1 6 ±tc liX b ^ ^^<Z) U >y 

1 9 IS^rn^ h ti. U V V 1 9 ti> X >y f - > h »y .^jf 1 &±iC|glt ^ tl fell 3 
^^^y FSi 7, ;S.t>*m3^^^y KM 1 7±ic|gl-t ^tife=i>^ ^ KMl 8§:^ 
1-^^ii^CJ&oTV^So m3^^^y KMl 7ttMx.«I nP7b^e>J&U> 
KM 1 8iiM;ili I nG a A s *^e>^Sc 
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0 0 3 — 0 7 6 6 9 8 

[0 0 3 8] 

^mMMMKls^^X. I113jc^-rj;e>{c, hMl 8(D±M1 SxcdiPs 

i7m(Dm) iswiii, ^0rmi 8 y(Dm (Y:^\^iim-:^\^o)m) iswz 

■ =foJ[£;<^t?T^y. Miens ^^^y KM 1.7® ijig {Y1smtm-1S\^<D^) 

/ 

[0 0 3 9] 

V^'fiJi 1 3±-??^oTx^yf->^*X h ^y:/Ji 1 6±tClj:, U i;^" 1 9 © 2 

m (Y^|BI^c^3v^TJLV^^c;S^{al^C'e^fi•ts 2-:3<z){iffi) , axj^v i 9® 

O 2 ) ^ ^ifei^M 2 0 ^-^Ig l-t e> 4X T V ^ ^ o 
[0 0 4 0] 

0}6^^>Sm$4x (^ii^.m2 OT'SfctiTfe^T) > ns.i^^^y FMl 7li, ^(7) 
<i®7&'^iiife^]^2 0(Cj;oT^^tcmt)inTVNSo /iie^M2.0ii, U >y 1 9 (Z)ji: 

0 a*^n>^^ hii 1 8(D±Ml 8 x^lTffil 8 y i:<Dr^ 

[0 04 1] 

iSife^l^2 0±fctt, U^yt>^ l 9$:Se)J;-^(cbTm@ (Mx.ti7y ~ Fmii) 
2 5*^|glt?>tlTfe»J. m=S2 5liU^y e;^'l 9±{CfeVNTn>'^^ hMl Silit 
^6^^c^^$^lTv^S<. mffi2 5lj:, r^^^c|5S^$4^^v^y^\ M;tlii^^l^20 
M>?)^e>T ij^2 2, P tm23, Aum2 4 $:Jii^^k^MLfe#?t^C^oTV^-g>. 
T i 1^ 2 2 li, Mx. A u M 2 4 (DB^^"^ U ^y t/' 1 9 <D|| 3 ^ ^ ^y KM 1 7 icj£ 
^1-^(D§:MJ"r.5S6^i:LT^l-j-e.tl, Ptm2 3«, «T i |^ 2 2 A 
u)li2 4 i:(Z)g^^'ffi$:^f«!)^@6^i:bT|gl^^4x^ A uM2 4li, Mx.lfS?'fb(Z) 

[0 0 4 2] 
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[0 0 4 3] 

i{i##;l^-if^^6ld:, V 19(D^^:^i^iZMLXmm^^M^n. 1212 

v^;&v^;{)^, 6 & commit j&&Mm(Dmtr^it. iSR^m<7)^^vmt>tiXi5*) 

[0 0 4 4] 

^mi$^\y—^m^ 6 mmmw i*. u p 1 9 roymmm i scorn 

[0 04 5] 

z^x. I nP^(DVvPm^mi^\y~^m^Qomm^^^u-t^rci^izit 

, U^vi^'l 9(Z)MfCi3ltS|fe^M20<D*A'l/^yt;*'?MMT'S>y, ilfi^ll20 

XI nPf)^^f£^^3 ^^^y \^'m 17 (Drn'^^k^^izmoBMii^^^o tTt, n 
mmmm^x^6r£niz^<-t^smf)^^^o ^mmmmizi5\^\x. mmm2 0 

tr^^i s y t(Dmiz^ut^mmzf£^x\<^^o z(D^o fjim^iz-r^z.t.iz 
^3 '^^y n <Dmm^mmm2 oiz^->x%±izm^ ztff^xM. 

ziy'$^^hMi8(D±m(D^mzmm2 5^mMt^ztiy^X^^t^^.MiSM 
S 3 > ^ ^ h ®i5i>&t>'i^^m(^<£^ S 3 i: ^ ^ o 
[0 0 4 6] 

^ hJi 1 8 (7)±® 1 8 xODillg 1 8 w 1 lit. ^(DfM 1 8 yCD^ 1 

8 w 2S.t?ll3 KM 17 ©(III 7 w j; U t)J[^;<^oTv^§fe^b, Jltcn> 

[0 0 4 7] 
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[0 0 4 8] 

S) lO^mMb. -e<Z)^, ®4 fC^-r<fc-9{C. ««1 0(D±Bf±{C. I nA l 
A s ;^^^7&-2,|| 1 ^^^y KM 1 1 > I n G a A 1 A s Ttj^e^TSi-S S C Hjf 1 2 , I 
nG a A 1 A s ^ ^ -5 vSttM 1 3, I nG a A 1 A s fs^^t^^SCHM 1 4, 
I n A 1 A s -fy^^tA^mz^^v KM 15, InGaAlAs*^?>^-5x^y5^> 
^''X h >v 1 6 , I n P 3 ^ ^ ^y KJS 1 7 , ^t>' I n G a A s ^ 

Jfe§n>;5f;^ hJi 1 8 $:|g?^?^^-tSo MOCVD (Metalorga 

nic Chemical Vapor Deposition) MBE (Molecular Beam Epitax 

y) mx]^^-t^o 

[0 0 4 9] 

>^'VX^tCbT, =l>^^ hMl 8 ?:x>y5^>^*-r'5„ ^ hM 1 8 (Z)X 

. ^y5^>^*«, BI6lCa^fJ:e){C, vx^M 1 T'St)4xfen>^ ^ hM 1 8<Z)±ffi 

l^x^y^>^'^$:Mv^T^?e)o . 
[0 0 5 0] ; 

?^IC, VX^M 1 $:x«y^>^-7:^^lCbT, US ^^^y KMl 7 5:X*y^> 
^•t^o ^3 ^^^y KMl 7®x^y^>>f«, 0 7 JC^f i: e) JC, VX^^MIT'. 
St)tlfc||3 ^^^y KJil 7(Dl|lS7{J>^(D±®^^e,.Tffi^CHoT3>^^' hMl 8 
(DTmi 8 YCO^Ml 8 w2 ^(5if|^DJC;&-5J:e>iC> ^i^xy hx^y^^^^^^&M 
V^TfTe)o ZKDX^iCitJ, X >y 5^ > h^y>^M 1 6 ±lCtgl-t P>tlfe||3 

-y KM 1 7, ;S:yf^3 ^^^y KM 1 1 ±izmi-f ^tif^ny -^^ ^ hMl 8 $:;ft-5 
>^ h ^ >^^-t^CO U ^y y 1 9 ti o 
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f ■ 

[0 0 5 1] 

zsLv^y^T. h ^y^® 1 6_t(7)^ffifcM;tli^fbi/U ziyts^h f^hmWB^l 0 

KM 1 8 CD±®^t>'M, MrMC^S ^J'^^ KJf 1 7®{II®li, 516^)12 0 
iC J; o T (CMt) tl S o 
[0 0 5 2] 

[0 0 5 3] 

r^{.C. 2 1 $:ie!^b^i±, -e<^^^ 01 0{C^1-J:e>tC, v;^^5'2 1$:x 

^y^>yvX^5^i:LT^Mb, RIE (Reactive Ion Etching) 
K^-rxvy^>^^S$:fflV^TU »y 5; 1 9 ±(Z)$fei^j^ 2 0 $:R^5Si-§o ZKDX^IC 
feVNT, hMl 8lj:, ^(D±® 1 8 x®ipSl 8 wl^^-ecOTffil 8 

(il 8w2^tJ^||3^7^^y KMl 7(Z)i|iil 7w<^:^;=fcJr£;<*oTV^S?t^?), U 
S;?l 9 (5[)M®lCfel:r§$fe^il2 0(Dil§g^2 0 ajb^n^^^ hJSl 8®±ffil 8 X 
i:T® 1 8 y ^(5DP^tC&g1--g>^^M-e3>^^ hJi 1 8±(DMM2 0 

[ 0 0 5. 4 ] 

7>C(C, x-X^ 2 1 Sr^^L. ^CD^, 'J ^ 1 9 ±$:-^t^i^fe^|li 2 0 ±(Z)^® 
tC, T 11^2 2, PtJ|i2 3, Au|l2 4(?)^^^JI|ii^Mfi&b. ^(Z)^, AuH 
2 4. Ptj^2 3, T 11^2 2®^^lCjlirj^C/'?^f->->yS:JgbTm@2 5 % 
^^^-r-S. Z:®Xg{CfeV^T, «M2 5«, 3 > a? hM 1 8 <Z)±ffi 1 8 x(0^ 

[0 0 5 5] 

r^{C, a^i 0(O^M$:if^LTj?$$:if< ^(Z)^v S«10(Z)^M{cm 
iS26$:?^^b, -e®^, u^^^ hMl 8i:S<i2 5 i;©:t-^^y^3>^^ 
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[0056] 

[0 0 5 7]. 

8(0±®1 BxCD^il Swlli, -e®T®l 8 y^ipgl 
8 w2^tJf||3 ^^^y KMl 7 (Dm I 7 w J: U t;iA< ^oT V^-5fc^b. 3llCa> 
hS l 8 tmm2 5 i:(Dg^M®*$::^^<'tS3i:3«)^"e$^o 
[0 0 5 8] 
(IIJg?^®2)" 

mi 27bmmi ^it. :^mmf^M2<D^mi^iy'-*fm^(Dm7^xm^Ki5\'f^ 

[0 0 5 9] 

mj^mi tmmmo)mmzr£'ox\^^^ti\ ^(Dm^JintiWfm^jt'ox^^^o 
jgATv :^mmmm2(D^mi^u-'^m^o)m^^iZ'D\^^x. mi 27bmmi^^M 

[0 0 6 0] 

t-f. mmmmi tmmiz. mwn O0^m±iz. mi^^vY^mi i. sc 

HJil 2. m^Ml 3, SCH01 4. ||2^^>y KM 1 5 , JLy^y^P^h^y 
:fMl ms^^y \^^Ml 7. JkXJ^^y^^ hMl S^m^kM^t^o 
[0 0 6 1] 
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85.t3^l|3^^^y FJil KDx.v^y^lt. Ml 2 ic^l" J: e> ic, v:^ 1 "t 
FM 1 8 7b^P>||3 ^^^y FMl 7 ®T®lcSb 

X F»y >^Ml 6 Jitcx F^-r^^^<^U ^y ^/^i 9i)m^^n^o 
[0 0 6 2] 

r^ic, y'X^M 1 $:|^^b> ^co^> U^y$/1 9±$:^t^x^y^>^*xF^y-;'" 
El 1 3 ic^t* J: 9 tc, y ^y i;^' 1 9 (^)M)iSlcii(eg^J12 0 <fc e) {c bTM;ili 1/ 

[0 0 6 3] 

2 1 ^(D^. HI 4 JC^'tJ:e)tC, v:7.^2 1?:X 

^y^^^^'v'X^ h bT^Mbv RIE (Reactive Ion Etching) 
F9>rx^y5^>y?^S:MVNTU-y i^' 1 9±(Dmnm2 0 ^J^^ir^o ^(DXmiZ. 
feV^T, U ^y y 1 9®tfMlCfeJ-t-5$fe^)l2 0(Z)OT2 0 a > ^ FM 1 8 

0±mi 8xi:TESi 8 y t(DmK&.ut^^mtrjt^^oiz: mmm20(D:ii 

[0 0 6 4] 
[0 0 6 5] 

*llig?^M^c^v^Tfe, V v v 1 9 (j)mm^Momm.^2 o coot 2 0 a i^, 

FMl 9>(D±Ml 8 x^T® 1 8 y il®ra^C'feS•tSl^fife^C^oTV^-5 

i i: ^ , ^ 3 ^ ^ ^y FM 1 7 (Dmm^mmm 2 0 ic o: o x ^^icm e) r ii^^x 

^, FJSl.8®±®(Z)^^tcm^2 5^g^)^t-§^i::*^T'$Sfe*?)> 1^ 

F^i5T:>&t>*l^^m®®ii^$:M3i-t^^i::*"^-e^§o 
[0 0 6 6] 
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(Mmmm 3 ) 
( (a) ii»T®0, •( b ). li^mia) -efe^o 

[0 0 6 7], 

t;:^m 5 1, >(>7=-A5 2, ^^5 3, 5^ -/M^f ^ 5 4 a , ^^y^M-b" 

-^X^ 54 b, ^^y >^M*£i5T;^^5 4 c, ^ftM^ (PD) 5 5, ^#^1^- 
•tf^^ (LD) 5 6, ^IS[(D3i^>v'^>^''7>r-^5 7, ^i$CC0y-F5 8, 
>f^,j_^^^/t5 9^§:;^•^§^fS{C:^oTV^§. X-7^A5 2, -^J^ 5 3 , ^ 
^y ^''M^ >^"';^^54a, ^^y y^'Mi^-- ^X^54b, 5^^y ^S®^5t^^ 5 4c 
> ^3%^^-5 5, ^#^1/— if^^^5 6, ^IgjO/JOT^-r >^'7>f-Y5 7^li^ 
±^5 l(3Dcf iciest tl, ^iS!t(Z)U-K5 8, >^^>r x'U-!7T-rA'5 9li, 
±{^i5 l(^|^^^CSoTM^tLTV^S„ 
[0 0 6 8] 

^■rA5 2tt. ^(Diffi{c:^|S[(Z)iB^$:^t- S#^iC^oTJ3U, Xt^^ 5 2 
(Di®iCli^M5 3^^g^^©^S4^TV^^o 
[0 0 6 9] 

^m5 3l±, M±liS>U3>*^^:&^S^5:^f^tlC#^!g$*lTV>So '^^5 3 
[0 0 7 0] 
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{cieg$ti> ^^m^5 5. iti##u/-if^^5 6, ^y^mm.mm^5 4 cit 

5 4 a®i®(5[)|| imMti. ^^#:b-if^^-5 6 ©iB^M^ilJif > ^* 
'^^f-^'S 7 $:/rbTm^65(C^M$tl> f-^y >^M-f 5 4 a(Z)^M®m2 
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